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A  note  on  the  effect  of  heat  on  the 
Rinderpest  Immune  Bodies. 

RINDERPEST  anti-serum,  when  protected  from  light  and   kept,  at 
a  temperature  under  90°F.,  maintains  its  original  potency  for  long 
periods  (two  years). 

Certain  tests  carried  out  by  Lingard  showed  that  serum  kept  in  the 
plains  of  India,  when  exposed  for  a  length  of  time  to  a  shade  temperature 
of  over  90°F.,  deteriorated  in  potency. 

Serum  kept  in  the  plains  for  six  and  a  half  months,  during  which  the 
maximum  shade  temperature  varied  from  78°F.  to  126°F.,  is  said  to  have 
lost  40  to  66  per  cent,  of  its  protective  value. 

A  sample  of  serum  deposited  in  Madras  for  two  months,  during  which 
the  maximum  shade  temperature  rose  to  105-5°,  apparently  lost  55  per 
cent,  of  its  potency. 

Another  sample  of  serum,  kept  for  twenty-six  months,  in  the  plains 
and  exposed  to  two  hot  seasons,  when  the  maximum  temperature  rose 
to  108°F.,  was  found  to  have  deteriorated  in  value  by  55  per  cent. 

The  conclusion  has,  consequently,  been  arrived  at  that  prolonged 
exposure  to  a  shade  temperature  of  over  90°F.  is  detrimental  to  Rinder- 
pest anti-serum. 

In  field  operations  in  the  plains  of  India  the  serum  is  frequently 
exposed  for  short  periods  to  a  high  temperature. 

In  order  to  ascertain  if  exposure  to  a  moderately  high  temperature 
for  several  days  or  to  high  temperature  for  a  short  period  had  any  detri- 
mental effect  on  the  serum  the  following  tests  were  carried  out.  Another 
object  of  these  experiments  was  to  determine  the  effect  of  sterilisation 
on  the  potency  of  the  serum. 

The  effect   of  keeping  serum  at45°C.  (IIST)  for  seven  days. 

A  quantity  of  serum  (Brew  84)  was  kept  at  45°C.  for  seven  days 
after  which  itfs  protective  power  was  tested  on  hill  cattle. 


2  A  NOTE  ON  THE  EFFECT  f  OF  HEAT  ON  THE 

The  original  potency  wag  fixed  at  a  dose  of  90  c.  c.  per  600  lbs.  body 
weight  for  hill  cattle. 

Two  bulls  were  injected  with  a  quantity  of  serum  at  the  rate  of  90  c.  c. 
per  600  lbs.  body  weight  and  at  the  same  time  received  an  inoculation 
of  0'5  c.  c.  fresh  Rinderpest  blood. 

Bull  No.  2078. — Inoculated  with  22*20  c.  c.  serum  heated  for  seven 
days  at  45°C.+0-5  c.  c.  defibrinated  V.  B.  from 
Bull  No.  2073. 


6th 

day 

6th 

j> 

7th 

>j 

8th 

»> 

10th 

jj 

11th 

jj 

12th 

jj 

13th 

5» 

14th 

5> 

15th 

'J 

24th 

»J 

Bull  No. 

207 

40-9°C. 

40-6°C. 

40-4°C. 

40-2°C. 

40-5°C.     Vesicles. 

39-7°C.     Ulcers,  diarrhoea. 

38.6°C.         „ 

37*9°C.     Ulcers  healing,  diarrhoea. 

38-2°C.         „  „       faeces  soft. 

39-2°C.         „      healed  up. 

Discontinued. 


-Inoculated  with  22*80  c.  c.  serum  heated  for  seven 
days  at  45°C.+0-5  c.  c.  defibrinated  V.  B.  from 
Bull  No.  2073. 


9  th  day  . 

.       40-5°C. 

Vesicles. 

10th     „    . 

.       40-0°C. 

„         ulcers,  diarrhoea. 

nth   „  . 

.       38-5°C. 

Ulcers,  diarrhoea. 

12th     „    . 

.       36-l°C. 

»j                >j 

13th     „    . 

.       Died. 

RINDERPEST    IMMUNE    BODIES.  3 

The  following  was  the  original  test  of  this  Brew  of  serum  No.  84. 


Serum  Testing. 

Bull  No.  1032.     Inoculated  with  10*20  c.  c.  serum+0-5  c.  c.   defibri- 

(36  c.  c.  per 


4th  day 

5th  „ 

6th  „ 

7th  „ 

8th  „ 

9th  „ 

10th  „ 

11th  „ 

12th  „ 


nated  V.    B.  from  Bull  No.   1005. 
600  lbs.  body  weight.) 

40-l°a 

40-8°C. 

4M°a 

41-1°C. 
41-0°C. 
40-7°C. 
39-8°C. 
39-0°a 
Died 


Vesicles. 

Vesicles  and  ulcers. 

Ulcers  healing. 


Bull  No.  1031. — Inoculated  with  10*32  c.  c.  serum+0-5  c.  c.  defibri- 
nated  V.  B.  from  Bull  No.  1005.  (36  c.  c.  per 
600  lbs.  body  weight.) 

40-5°C. 

40-7°C. 

40-6°a     Fffices  soft. 

40*5°C.     Vesicles,  faeces  soft. 

40-5°C.     Ulcers,  diarrhoea. 

40-8°C. 

37-5°C.     Ulcers  healing. 

37-3°C.         „  „      diarrhoea. 

36-0°C.         „  „  „ 

Died. 


4th  < 

lay 

5th 

„ 

6th 

j> 

7th 

>9 

8th 

»> 

9th 

>> 

10th 

5> 

nth 

»> 

12th 

„ 

13th 

Bull  No.  1033.— Inoculated  with  20*52  c.  c.  serum+0*5  c.  c. 
defibrinated  V.  B.  from  Bull  No.  1005.  (54  c. 
c.  per  600  lbs.  body  weight.) 

6th  and  7th  day         .         .       41-0°a 

23rd  day  ....       Discontinued. 


A  T^OTE  ON  THE  feFFECt  OF  HEAT  ON  tllE 


Bull 


No.    1034.— Inoculated    with    \ 

22-56   c.    c.    serum-fO-5    c.   c. 

defibrinated  V.  B. 

from   Bull    No.  1005.     (54  c. 

c.  per  600  lbs.  body  weight.) 

4th  day  .          .          .          .       40-rC. 

6th     „    . 

.       40-4°0. 

6th  and  7th  day 

.       40-6°C. 

8th  day  . 

.       40-5°C. 

9th     „    . 

40-6°C. 

10th     „    . 

39-7°a 

Vesicles. 

11th     „    . 

39-8°C. 

„        and  ulcers. 

12th     „    . 

39-0°C. 

Ulcers. 

13th     „    . 

39-8°a 

„       healing. 

14th     „    . 

39-0°C. 

Ulcers  healed  up. 

23rd     „    . 

Discontinued. 

No.  1037.— Inoculated  with  31*50  c.  C.+0-5  c.  c.    defibrinated 

4th  day 
5th     „ 


6th 

7th 

8th 

9th 

10th 

11th 

12th 

13th 

14th 

23rd 

Bull  No. 

1036.- 

4th-6th  day 

7th  day  . 

23rd 

jj 

V.  B.  from  Bull  No. 
body  weight.) 

40'6°C. 
41-5°C. 
41-3°C. 
41-2°a 
41-2°C. 
40'8°C. 
40-6°C. 
40-0°C. 
39-6°C. 
39-8°C. 
39-8°C. 


1005.     (108  c.  c.  per  600  lbs. 


Vesicles. 
Ulcers. 


healing. 


diarrhoea. 


healed  up. 


1 


Discontinued. 


-Inoculated  with  31-86  c.  c.  serum  +  0-5  c.  c.  defibri- 
nated V.  B.  from  Bull  No.  1005.  (108  c.  c.  per 
600  lbs.  body  weight.) 

,      40-5°C. 
.       40-0°C. 

Discontinued. 


The  result    shows    that 
diys  does  not  lose  any  of  ii 


serum   heated    to 
i  protective  value. 


45°C.   {113°  F.)    for  seven 


RINDERPEST     IMMUNE     BODIES . 


The  effect  of  heating  serum  to  55X.(131  F.)  for  one  hour. 

After  heating,  the  serum  was  tested  on  two  hill  bulls  in  the  usual 
methods.  The  dose  of  serum  used  was  at  the  rate  of  90  c.  c.  per  600  lbs. 
body  weight. 

Bull  No.  1098. — Inoculated  with  25-60  c.  c.  serum  heated  for  1   hour 


at 

55°C.+0-5  c.  c.  defibrinated  V.  B.  from  Bull 

No.  1021.     (90  c.  c.  per  6C0  lbs.  body  weight.) 

6th  day  ....       40-2°C. 

7th    „ 

40-2°C. 

8th 

40-5°C. 

9th 

41-4°C. 

10th 

40-3°C.     Vesicles. 

11th 

39-5°C.     Ulcers. 

12th 

39-6°C.         „        healing. 

13th 

39-4°C.         „        healed  up. 

17th 

Discontinued. 

6th  day 
8th     „ 

j-iw. 

xv/^x. 

10th     „ 

11th     „ 

12th     „ 

13th     „ 

17th     „ 

Bull  No.  1105. — Inoculated  with  25*60  c.  c.  serum  heated  for  1  hour 
at  55°C.+0-5  c.  c.  defibrinated  V.  B.  from  Bull 
No.  1021.     (90  0.  c.  per  600  lbs.  body  weight.) 

40-4°C. 

40-0°C. 

39-5°C.     Vesicles. 

39-4°C.     Ulcers. 

39-7°C.         „        healing. 

39-4°C.         „        healed  up. 

Discontinued. 
The  following  was  the  original  test  of  this  Brew  of  serum  No.  82  :— 

Serum  Testing. 

Bull  No.  577.— Inoculated  with  10-62  c.  c.  serum+0-5  c.  c.  defibri- 
nated V.  B.  from  Bull  No.  531.  (36  c.  c.  per 
600  lbs.  body  weight.) 

5th  day  .  .  .  .  40-8°C. 

6th  „  .  .  .  .  41-0°C. 

7th  „  .  .  .  .  41-3°C. 

8th  „  .  .  .  .  40-6°C. 

9th  „  .  .  .  .  40-8°C. 

10th  „  .  .  .  .  40-l°C. 

11th  „  .  .  .  .  40-5°C. 

12th  „  .  .  .  .  36-5°C. 

13th  „  .  .  .  .  Died. 


Vesicles. 

Ulcers. 

Ulcers  healing,  diarrhoea, 


A  NOTE  ON  THE  EFFECT  OF  HEAT  ON  THE 


Bull  No.  578. — Inoculated  with  12  c.  c.  serum+0*5  c.  c.  defibrinated 


V.  B.  from  Bull  No.    531.      (36  c.  c.  per  600  lbs. 

body  weight.) 

4th  day 

.      40-0°C. 

6th     „ 

.       40-6^C. 

6th     „ 

.       40-9°C. 

7th    „ 

.       40-6°C. 

8th     „ 

.       40-7°C.     Vesicles. 

9th     „ 

.       40-4°C.     Ulcers. 

10th     „ 

.       38-6°C.         „        diarrhoea. 

11th     „ 

.       Died. 

Bull   No.  580 

. — Inoculated  with  24*84  c.  c.  serum+0-5  c.  c.  defibri- 

nated  V.  B.  from    Bull    No.    531.     (54  c.  c.    per 

600  lbs.  body  weight.) 
8th  and  10th  day      .         .       40-0°C. 
17th  day  ....       Discontinued. 

Bull  No.  582. — Inoculated  with  24*84  c.  c.  serum+0-5  c.  c.  defibri- 
nated V.  B.  from  Bull  No.  531.  (54  c.  c.  per 
600  lbs.  body  weight.) 

5th  day  ....       40-5°C. 


6th  and  7th  day 
8th  day 
9th     „    . 
17th     „    . 


41-2°C. 
41-0°C. 
40-5°C. 
Discontinued. 


Bull  No.  579.— Inoculated  with  38-52  c.  c.  serum+0-5  c.  c.    defibri- 
nated V.  B.   from   Bull    No.    531.     (108  c.  c.  per 
600  lbs.  body  weight.) 
5th  and  7th  day       .  .       40-5°C. 

8th  day  .  .  .  .       40-7°C. 

9th     „    .  .  .  .       40-l°C. 

17th    „    .  .  .  .       Discontinued. 

Bull  No.  581. — Inoculated  with  39-60  c.  c.  serum+0-5  c.  c.  defibri- 
nated V.  B.  from  Bull  No.  531.  (108  c.  c.  per 
600  lbs.  body  weight.) 

No  lesions  or  temperature  reaction. 
17th  day  ....       Discontinued. 

Her  urn  heated  to  65°C.  {131°  F.)  for  one  hour   does   not   lose   any   of  its 
fotency. 


1 


p 


EINDERPEST     IMMUNE     BODIES.  7 

The  effect  of  heating  serum  to  60°C.  (140T.)  for  1  hour. 

The  heated  serum  was  tested  on  four  hill  bulls.     The  dose  of  serum 
used  was  at  the  rate  of  45  c.  c.  and  90  c.  c.  per  600  lbs.  body  weight. 

Bull  No.  78. — Inoculated  with  13-05  c.  c.  serum  heated  for  1  hour 
at  60°C.+  0-5  c.  c.  defibrinated  V.  B.  from  Bull 
No.  79.     (45  c.  c.  per  600  lbs.  body  weight.) 

.      40-4°C. 

.       40-0°C.     Vesicles. 

.       39-5°C. 

.       39-5°C. 

.       39-0°a 

.     38-rc. 


8th  day 

9tli  , 

> 

10th 

> 

11th 

, 

12th 

> 

13th 

> 

18th 

> 

Bull  No.  7 

7.- 

5th  d£ 

^y 

6th 

> 

7th 

,, 

8th 

5 

9th 

> 

10th 

, 

11th 

> 

12th 

5 

18th 

>f 

Ulcers,  diarrhoea. 

„        healing,  slight  diarrhoea. 
„        healed  up. 


Divscontinued. 

Inoculated  with  13-80  c.  c.  serum  heated  for  1  hour  at 
60°C.+0-5  c.  c.  defibrinated  V.  B.  from  Bull 
No.  79.     (45  c.  c.  per  600  lbs.  body  weight.) 

.      40-0°C. 

.      40-0°C. 

.      40-4°C. 

.       40-4°C. 

.       40-l°C. 

.       39-2°C. 

.       39-3°C. 

.       38-4°C. 


Vesicles. 

,,         ulcers,  slight  diarrhoea. 
Ulcers  healing. 

„     healed  up. 


Discontinued. 


Bull  No.  61. — Inoculated  with  27*15  c.  c.  serum  heated  for  1  hour  at 
60°C.+0-5  c.   c.  defibrinated    V.   B.  from    Bull 
No.  34.     (90  c.  c.  per  600  lbs.  body  weight.) 
6th  day  .  .  .  .       40-5°C. 

7th    „    .         .         .         .      40-0°C. 
17th     „    .  .  .  .       Discontinued. 

Bull  No.  72.— Inoculated  with  28-50  c.  c.  serum  heated  for  1  hour  at 
60°C.+0-5  c.  c.  defibrinated  V.  B.  from  Bull 
No.  34.     (90  c.  c.  per  600  lbs.  body  weight.) 

6th  day  ....       40-0°C. 
7th     „    .         .         .         .       40-5°C. 
17th     „    .         .         .         .       Discontinued. 


S  A  NOTE  ON  THE  EFFECT  OF  HEAT  ON  THE 

The  following  was  the  original  test  of  this  Brew  of  serum  No.  86': 


Serum  Testing. 

Bull  No.  1. — Inoculated  with  12-66  c.  c.  serum+0-5  c.  c.  defibrinated' 
V.  B.  from  Bull  No.  4.  (36  c.  c.  per  600  lbs. 
body  weight.) 


6tli  day  . 
7th    „    . 
9th  and  10th  day 
21st  day  . 


40-0°C. 
40-l°C. 
40-0°C. 
Discontinued. 


Bull  No.  5.- 


4th  day 
5th 
6th 
7th 
8th 
9th 
10th 

nth 

12th 
13th 
14th 
15th 
16th 
17th 
21st 


-Inoculated  with  12*66  c.  c.  serum+0-5  c.  c.  defibrinated 
V.  B.  from  Bull  No.  4.  (36  c.  c.  per  600  lbs.  body 
weight). 


40-3°C. 

40-7°C. 

41-0°C. 

40-9°C. 

40-6°a 

40-4°C. 

Vesicles. 

40-5°C. 

„         diarrhoea. 

40-0°a 

„        ulcers. 

39-0°C. 

Ulcers  healing. 

38-9°C. 

„             „       diarrhoea 

38-5°C. 

55                             55                             55 

38-2°C. 

55                             55                             55 

37-6°C. 

55                             55                             55 

38-8°C. 

55                             55                             55 

Discontinued. 

Bull  No.  6. — Inoculated  with  22-08  c.  c.  serum+0-5,  c.  c.  defibrinated: 
V.  B.  from  Bull  No.  4.     (54  c.  c.  per  600  lbs.  body 


weight.) 


7th  day  . 

nth    „   . 

12th     „ 

13th    „ 

I4th     „ 

21st     ,, 

. 

. 

,         , 

40-l°C. 

39-0°C.     Vesicles. 

39-6°C.     Ulcers. 

39-l°C,         „       healing. 

40-0°Q.         „      healed  up. 

Discontinued. 


RINDERPEST     IMMUNE     BODIES."  9^ 

Bull  No.  15. — Inoculated  with  25*56  c.  c.  serum+0-5  c.  c.  defibrinated 
V.  B.  from  Bull  No.  4.     (54  c.  c.  per  600  lbs.  body 
weight.) 
7th-10tliday   .  .  .       40-0°C. 

21st  day  ....       Discontinued. 

Bull  No.  19. — Inoculated  with  37*98  c.  c.  serum+0-5  c.  c.  defibri- 
nated V.  B.  from  Bull  No.  4.  (108  c.  c.  per  600" 
lbs.  body  weight.) 

9th-lltliday   .  .  .       40-0°C. 

21st  day  ....       Discontinued. 
Bull  No.  24. — Inoculated    with  38-70  c.  c.  seruni+0-5  c.  c.  defibri- 
nated  V.    B.    from    Bull    No.  4.     (108  c.  c.  per 
600  lbs.  body  weight.) 
6th-7thday     .         .         .       40-0°a 
8th  day  .  .  .  .       40-4°C. 

9tli     „    .         .         .         .       40-3°C. 
21st     ,,    .  .  .  .       Discontinued. 

A  serum  heated  to  60° C.  {140° F.)  for  one  hour  retains  its  original: 
potency. 

Conclusions. 

The  results  of  these  tests  are  in  support  of  the  conclusion  that  Rinder- 
pest anti-serum  does  not  become  altered  in  potency  by  a  short  exposure 
to  a  high  temperature  ;  also  that  the  sterilisation  of  this  serum  can  be^ 
accomplished  without  any  detriment  to  the  value  of  the  serum. 

The  results  are  also  of  a  further  interest  inasmuch  as  they  show  that 
the  action  of  the  Rinderpest  anti-serum  is  not  dependent  on  a  comple- 
ment contained  in  itself. 

The  experiments  of  Pfeiifer  demonstrated  that  a  serum  was  inacti- 
vated by  heating  to  55°C.  and  that  inactivated  serum  did  not  kill  or 
dissolve  the  bacilli  against  which  it  was  prepared.  It  was  necessary  to- 
add  fresh  complement  obtained  from  the  serum  of  a  healthy  animal  in 
order  to  restore  the  destructive  action. 

Immune  bodies  are  not  altered  by  exposure  to  a  temperature  of 
60-65°C.  for  a  period  of  an  hour  whereas  the  complement  of  serum  is 
destroyed  by  heating  to  55°C.  for  half  an  hour. 

The  Rinderpest  serum  evidently  obtains  a  suitable  complement  in. 
the  body  of  injected  cattle. 


JO      A  NOTE  ON  EFFECT  OF  HEAT  ON  THE  RINDERPEST  IMMUNE  BODIES. 

The  experiments  of  Todd  and  White ^  on  the  hsemolysin  of  the  ox 
showed  that  though  a  suitable  complement  for  the  hsemolytic  immune 
serum  could  not  be  demonstrated  in  vitro,  from  the  serum  it  was  actually 
present  in  the  animal  body. 

They  found  that  the  isolysin  present  in  the  serum  of  the  immune 
cattle  did  not  act  with  the  complement  free  in  the  blood  of  these  cattle 
but  appeared  to  require  a  foreign  complement.  This  is  not  in  accord- 
ance with  what  was  found  by  EhrUch  and  Morgenroth^  in  their  investi- 
gation with  isolytic  goat  sera.  In  the  case  of  the  goat  the  injection  of 
the  animal  with  the  corpuscles  of  another  individual  gives  rise  to  an 
isolysin  which  acting  in  conjunction  with  the  complement  normally 
present  in  the  serum  of  the  goat  causes  the  solution  of  the  corpuscles. 

Todd  and  White,  however,  were  able  to  demonstrate  that  although 
the  isolysin  did  not  act  with  the  complement  present  in  ox  serum,  a 
suitable  complement  does  exist  elsewhere  in  the  body. 

Fresh  immune  serum  which  showed  no  reaction  on  ox  corpuscles  in 
vitro  unless  foreign  complement  were  added  was  injected  into  a  bull. 

One  litre  of  the  serum  was  injected  intravenously  and  a  few  hours 
after  the  injection  the  urine  was  very  darkly  haemoglobin  stained,  show- 
ing that  a  suitable  complement  had  been  forthcoming. 

1  Todd  and  White.  On  the  Hsemolytic  Immune  Isolysins  of  the  Ox  and  their  rela- 
tion to  the  question  of  Individuality  and  Blood  Relationship.  Journal  of  Hygiene^  Vol. 
yi,  1910,  pp.  185—195. 

2  Ehrlich  and  Morgenroth.     Studies  on  Haemolysis. 
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Studies  in  Indian  Cottons,  Part  I — The  Vegetative  Characters,  by  H.  M.  Leake. 
M.A.,  F.L.S.;  and  Ram  Peasad.     Price,  Rs.  3-8-0.     {Out  of  print.) 

Red  Rot  of  Sugarcane,  by  E.  J.  Butlee,   m.b.,  f.l.s.;   and  A.   Hafiz   Khan. 

Price,  Re.  1. 
Some  New  Sugarcane  Diseases  by  E.   J.   Butlee,   m.b.,  f.l.s.  ;  and  A.   Hafiz.. 

Khan.     Price,  Rs.  2. 
Preliminary  Note  on  the   Classification  of   Rice   in  the   Central   Provinces  by 

R.  J.  D.  Geaham,  M.A.,  b.sc.     Price,  Re.  1.-8-0. 


CHEMICAL  SERIES— continued. 

Vol.  I,  No.  VIII.  Water  Requirements  of  Crops  in  India,  by  J.  Walter  Leathbe,  Ph.D.,  P.I.O- 
Price,  Ks.  H. 

Vol.  I,  No.  IX.  The  Nature  of  the  Colour  of  Black  Cotton  Soil,  by  H.  E.  Annett,  b.sc.^ 
P.C.S.,  M.8.E.A.C.     Price,  Re.  1. 

Vol.  I,  No.  X.  Water  Requirements  of  Crops  in  India, — IT,  by  J.  WalTBB  LeATHEB,  Ph.D., 
P.l.c.  Price,  Rs.  2-8. 

^'ol.  II,  No,  I.  The  Composition  of  the  Milk  of  some  Breeds  of  Indian  Cows  and  Buffaloes  and 
its  variations,  Part  I.  The  milk  of  some  breeds  of  Indian  cows  by  A.  A» 
Meggitt,  b.sc,  F.C.S.,  and  H.  H.  Maxn,  d.sc.    Price,  Re.  1-8. 

Vol.  II,  No.       II.     Records  of  Drainage  in  India,  by  J.    W.   Leathee,  Ph.D.,  p.i.o.   Price,  Re.  1. 

Vol.  II,  No.  III.  The  Bab  System  of  Rice  Cultivation  in  Western  India,  by  H.  H.  Mann, 
D.sc. ;  N.  V.  JosHi,  B.A.,  B.SC,  L.Ag. ;  and  N.  V.  Kanitkab,  B.Ag.  Price, 
Re.  1. 

Vol.  II,  No.  IV.  The  Composition  of  the  Milk  of  Some  Breeds  of  Indian  Cows  and  Buffaloes 
and  its  variations.  Part  II.  The  milk^of  some  breeds  of  Indian  buffaloes, 
by  A.  A.  Meggitt,  b.sc,  f.c.s.  and  H.  H.  Mann,  d.sc.     Price,  Re.  1-8. 

Vol.  II,  No.  V.  A  Contribution  to  the  Knowledge  of; the  Black  Cotton  Soils  of  India,  by  W.  H. 
Harrison,  m.sc.  ;  and  M.  R.  Ramaswamz  Sivan,  b.a.     Price,  Re.  1. 

Vol.  II,  No.  VI.  The  Date  Sugar  Industry  in  Bengal— an  investigation  into  its  Chemistry  and 
Agriculture,  by  H.  E.  Annett,  b.sc,  p.c.s.,  m.s.e.a.c,  assisted  by  G.  K. 
Lele,  L.Ag.  and  Bhailal  M.  Amin.,  b.a.     Price,  Rs.  3. 

Vol.  Ill,  No.  I.  Evaporation  from  a  plain  Water  Surface,  by  J.  Walter  Leather,  Ph.D.,. 
p.i.C.     Price,  Re.  1. 

Vol.  Ill,  No.  II.  Studies  in  the  Chemistry  and  Physiology  of  the  Leaves  of  the  Betel-vine  (Piper 
Betle)  and  of  the  Commercial  Bleaching  of  Betel-vine  Leaves  by  H.  H, 
Mann,  d.sc  ;  D.  L.  Sahasrabddhe,  b.sc,  L.Ag. ;  and  V.  G.  Patwardhan, 
B.Ag.     Price,  Re  1-8. 

Vol.  Ill,  No.  III.  The  Gases  of  SwRmp  Rice  Soils.  Their  Composition  and  Relationship  to  the 
Crop,  by  W.  H.  Harrison,  m.sc  ;  and  P.  A.  Stjbramania  Aiter,  b.a^ 
Price,  Re.  1-8. 

Vol.  Ill,  No.  IV.  The  Experimental  Error  in  Sampling  Sugarcane  by  J.  W.  Leather,  v.d.,  Ph.D., 
p.i.C.  Price,  Re.  1. 

Vol.  Ill,  No.  V.  The  Fractional  Liquefaction  of  Rice  Starch  by  F.  J.  Warth,  m.sc,  and  D.  B. 
Darabsett,  b.sc     Price,  Re.  1. 

Vol.  Ill,  No.  VI.  The  Yield  and  Composition  of  the  milk  of  the  Montgomery  herd  at  Pusa  and 
Errors  in  milk  Tests  by  J.  W.  Leather,  v.d.,  ph.D.,  r.i.c,  and  A.  C. 
DoBBS.     Price,  Re.  1  or  \s.  Qd. 

Vol.  Ill,  No.  VII.  The  System  Potassium  Nitrate,  Sodium  Chloride,  Water,  by  J.  W.  Leather, 
V.D.,  Ph.D.,  P.I.C.  and  Jatindra  Nath  Mukerjee,  b.a.  b.sc.    {In  the  press.} 

Vol.  Ill,  No.  VIII.  The  Systems.  (A)  Water,  Magnesium  Carbonate  and  Carbonic  Acid,  (B)  Water, 

Calcium   Carbonate,   Magnesium  Carbonate  and  Carbonic    Acid,  by  J,  W. 

Leather,  v.d.  Ph.D.,  p.i.c.  and  Jatindba  Nath  Sen,  m.a„  f.c.s.     {In  the 

press.) 
Vol.  Ill,  No.      IX.     Studies  of  an  Acid  Soil  in  Assam  by   A.   A.  Meggitt,  b.  Sc,   p.c.s.     {In  the 

press.) 

ENTOMOLOGICAL  SERIES. 

Vol.     I,  No.        I.     The  Bombay  Locust— A  R3port  on  the  Investigations  of   1903-04  by    H.    M. 

Lepuoy,  m.a,,  f.e.s.,  f.z.s.     Price,  Rs.  2-8. 
Vol.     I.  No.      II.     The  More  Important  Insects  injurious  to  Indian  Agriculture  by  H.  M.  Lefroit,. 

M.A.,  F.E.S.,  F.z.s.     Price,  Rs,  3.     {Out  of  print.) 

Vol.  I,  No.  III.  The  Indiaa  Surface  Caterpillars  of  the  Genus  Agrotis  by  H.  M.  Lefbot,  m.a., 
F.E.8.,  F.z.s. ;  and  C.  C.  Ghosh,  b.a.     Price,  Re.  1-8.     {Out  of  print.) 

Vol.  I,  No.  IV.  Individual  and  Seasonal  Variations  in  Selopeltis  theivora,  Waterhouse,  with 
description  of  a  new  species  of  Helopeltis  by  Harold  H.  Mann,  d.sc. 
Price,  Re.  1-8. 
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ENTOMOLOGICAL  SBR\BS ^continued. 

Vol.  I,  No.  V.  The  Coco  idee  attackiug  the  Tea  Plaut  in  India  and  Ceylon,  by  E.  E.  Gbeek, 
F.E.8.,  F  Z.S.;  and  Haeold  H.  Mann,  d.8c.     Price,  Re.  1.     {Out  of  print.) 

Vol.  I,  No.  VI.  The  Mustard  Sawfly  by  H,  M.  Lbfeot,  m.a.,  f.e.s.,  f.z.s.  ;  and  C.  C.  Ghosh, 
B.A.     Pricf,  Ri'.  1, 

Vol.  II,  No.         I.     The  Rice  Bug,  by  H.  M.  Lefbot,  m.a.,  f.e.s.,  p.z.S.     Price,  Re.  1. 

Vol.  II,  No.  II.  Remarks  on  Indian  Scale  Insects  (GoccidcB),  by  E.  E.  Gbben,  f.e.s., 
F.z.s.  Price,  Re.  1-8. 

Vol.  II,  No.     III.     The  Red  Cotton  Bug  by  H.    M.   Lefroy,  m.a.,    f.e.s.,   f.z.s.     Price,   Re.   1. 

(Out  of  print.) 

Vol.  II,  No.      IV.     The  Castor  Semi-Looper  by  H.  M.  Lefboy,   m.a.,  f.e.s.,  F.z.s.     Price,  Rs.   2. 

(Out  of  print.) 

Vol.  XI,  No.        V.     The  Tobacco  Caterpillar  by  H.  M.  Lefboy,  m.a.,  f.e.s.,  f.z.s.      Price,  Re.  1-8. 

(Out  of  print.) 

Vol.  II,  No.  VI.  The  Cotton  Leaf-Roller  by  H.  M.  Lefboy,  m.a.,  f.e.s.,  f.z.s.  Price,  Re.  1-8. 
(Out  of  print .) 

Vol.  II,  No.  VII.  Notes  on  Indian  Scale  Insects  (Coccidce),  by  H.  Maxwell-Lefboy,  M.A.,  F.E.S., 
F.z.s.      Price,  Re.  1-8.     (Out  of  print.) 

Vol.  II,  No.  VIII.  Life- Histories  of  Indian  Insects — I  (Coleoptera),  by  H.  Maxwell  Lefboy, 
M.A.,  F.E.8.,  f.z.s.     Price,  Rs.  2. 

Vol.  II,  No.  IX.  Life-Histories  of  Indian  Insects — II.  Some  Aquatic  R^yncTiota  and 
Coleoptera  by  D,  Nowbojbb,  b.a.     Price.  Re.  1-8. 

Vol.  II,  No.  X.  Life-Histories  of  Indian  Insects — III.  Rhinoceros  Beetle  (Oryctes  rhinoceros) 
and  the  Red  or  Palm  Weevil  [Rhy nchophorus  ferrugineus),'hy  C.  C.  GhoSH, 
B.A.     Price,  Rs.  2. 

Vol.  III.  The  Food  of  Birds  in  India  by  C.  W.  Mason,  m.s.e.a.c,  edited  by  H.  Maxwell 

Lefbot,  m.a.,  f.e.s.,  f.z.s.  Price,  Rs.  7-8. 

Vol.  IV,  No.  I.  Eri  Silk,  by  H.  Maxwell  Lefboy,  m.a.,  f.e.s.,  f.z.s.,  and  C.  C.  Ghosh,  b.a. 
Price,  Rs.  3. 

Vol.  IV,  No.  II.  Tetriginse  (Acridiinse)  in  the  Agricultural  Research  Institute,  Pusa,  Bihar,  with 
descriptions  of  new  species,  by  J.  L.  Hancock,  f.e.s.     Price,  Re,  1. 

Vol.  IV,  No.  III.     The  Big  Brown  Cricket  [Brachytrypes  acTiatinus,  Stoll),  by  C.  C.  Ghosh,  b.a.. 

Price,  Re.  1. 
Vol.  IV,  No.    IV.     Life- Histories  of  Indian  Insects — IV.  Hymenoptera,   by  Govind  Ram  Dittt, 

B.A.     Price,  Rs.  2. 

Vol.  IV,  No.  V.  Inquiry  into  the  Insecticidal  Action  of  some  Mineral  and  other  compounds  oh 
Caterpillars,  by  H.  Maxwell  Lefboy,  m.a.,  f.e.s.,  f.z.s.,  and  R.  S.  Finlow, 
B.sc,  F.C.s.     Price,  Re.  1-S.     (Out  of  print.) 

Vol.  IV,  No.  VI.     The  «  Psylla  "  Disease  of  Indigo,  by  A.  J.  Grove,  m.sc.  and  C.  C.    Ghosh,  b.A. 

Price,  Re.  1-8-0  or  2s.  6d. 
Tol.   V,    No.    I.     Life-Histories  of  Indian  Insects — V.  Lepidoptera  (Butterflies)  by  C.  C.  Ghosh, 

B.A.     Price,  Rs.  2-8. 


BACTERIOLOGICAL  SERIES 

n  Bacteriological  Analysis  of    Indian    soi 
PCHINSON,  B.A.     Price,  Rs.  2-8. 
Tol.  I,   No.    II.    Rangpur  Tobacco  Wilt,  by  C.  M.  Hutchinson,  b.a.    Price,  Rs.  2. 


Vol.  I,   No,      I.     Studies  in  Bacteriological  Analysis  of    Indian    soils.    No.  1,   1910-11,  by   C.    M, 
Hutchinson,  b.a.     Price,  Rs.  2-8. 


VETERINARY   SERIES. 

Vol.  I,  No.  I.  Anaphylaxis  in  the  larger  animals,  by  Major  J.  D.  E.  Holmes,  m.A.,  d.sc, 
M.E.c.v.S.     Price,  Rs.  2. 

Vol,  I,  No*  II.  Salvarsan  in  the  treatment  of  Surra  in  horses,  dogs  and  rabbits,  by  Major 
J.  D.  E.  Holmes,  m.a.,  b.sc,  m.e.c.v.s.     Price,  Re.  1-4. 

Vol.  J,  No.  III.  Some  more  successful  Experiments  on  the  treatment  of  Surra  in  the  Camel,  with 
recommendations  for  Systematic  treatment,  by  A.  S.  Leesb,  m.b.C.V.S. 
Price,  Re.  1, 
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VETERINARY  SERlBS^eoniinued. 


.Vol.  II.  No.  IV. 


Vol.  II 
Vol.  IL 


No. 
No. 


V. 

VI. 


Price, 


n  the  Immune  Bodies  occurring  ia  Auti'Rinderpest  Serum  and  on  cne  variations 
occurring  in  the  Serum  Proteins  of  Animals  during  Rinderpest  and  during 
immunization  and  Hyper-Immunization,  by  P.  Habtley,  d.sc.  Price,  Rs,  2. 

Some  cases  of  Surra  treated  in  the  field   and  in  the  laboratory  during  the  autumn 
of  1911,  by  Major  J.  D.  E.  Holmes,  m,a.,  d.sc,  i.o.v.d.     Price,  Re.  1. 

Rinderpest:  Further  Investigations  on  Questions  connected  with  the  Economical 
Production  of  Anti-Serum,  by  Major  J.  D.  E.  Holmes,  m.a.,  d.sc,  i.o.v.d. 
Price,  Re.  1. 
ol,  II.  No.  III.  The  Curative  Treatment  of  Hsemorrbagio  Septicaemia  in  Cattle  by  the  admin- 
istration of  Iodine  and  other  notes  on  Chemiotherapy  in  Rinderpest  and 
Hsemorrhagic  Septicsemia,  by  Major  J.  D.  E.  Holmes,  o.i.e.,  m.A.,  d.3o,, 
I.O.V.D.     Price  Re.  1. 

The  Vitality  of  the    Hsemorrhagic  Septicsemia  Organism  outside  the  body,    by 
Major  J.  D.  E.  Holmes,  c.i.b.,  m.a.,  d.sc,  i.o.v.d.     Price  Re.  1. 

Bursati,  by  Major  J.  D.  E.  Holmes,  c.i.b.,  m.a.,  d.sc,  m.e.c.v.s.    {In  the  press.) 

Experiments  on  the  treatment  of  Surra  in  camels,  by    H.  E.   Cross,   m.e.c.v.s., 
D.V.H.,  A.Bc.     {In  the  press.) 
Vol.  II,  No.  VII.    Anthrax— Some   Experiments  on  the   Immunizing  Effect  of  the  Simultaneous 
Injection  of  an  Anthrax  attenuated  virus  and  an   anthrax  anti-serum,   by 
Major  J.  D.  E.  Holmes,  c.i.e.,  m.a,,  d,  so.,  m.e.c.v.s,  {In  the  press.) 

BULLETINS  ISSUED  BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE,  PUSA. 

Notes  on  Cotton   in    Behar  in    1904  by  H.  M.  Lefboy,   m.a.,  f.e.s.,   p.z.s.     Price, 

As.  4  or  Qd. 
An  Outbreak  of  Cotton  Peats  in  the  Punjab,  1905,  by  H.  M.  Lefeoy,  m.a..  f.b.s.,  f.z.s. 

Price,  As.  6  or  7i. 
The  Extension    of    Jute    Cultivation  in  India,  by    R.    S.    Finiow,  b.Sc,  f.o.s. 

As.  12  or  Is.  2d.     {Out  of  print.) 
First  Report  on  the  Fruit  Experiments  at    Pusa,  by    A.    Howaed,   M.a.,  a.e.c.s.,  p.l.s. 

Price,  As.  6  or  6d. 
Report  on  Trials   of    the    South    African   Locust  Fungus  in  India,  by  E.  J.  Butleb, 

M.B.,  F.i.s.,  and  H.  M.  Lepeot,  m.a.,  f.e.s.,  f.z.s.     Price,  As.  2  or  3c?. 
The  Ticks   Infesting   Domesticated  Animals  in  India,  by  C.  WAEBiraTOisr,  m.a.     Price, 

As.  4  or  Qd.     {Out  of  print.) 
A  Preliminary  Account  of  the  Biting  Flies  of  India,  by  H.  M,  Lbfeot,  m.a.,  p.h.s,, 

F.z.S.     Price,  Re.  1  or  1*.  6cZ.     {Out  of  print.) 
Official  and  Recommended  Methods  for  use  in  Chemical  Laboratories  of  the  Departments 

of  Agriculture  in  India,  by  J.  Waltee  Leather,  pIi.d.,  f.i  c.     Price,  As.  4  or  Qd. 
Report    on   Cocoanut    Palm    Disease   in  Travancore,    by    E.  J.  Butleb,  m.b.,  f.l.8. 

Price,  As.  6  or  6d,     {Out  of  print.) 
Treatment  and  Observation  of  Crop  Pests  on  the  Pusa  Farm,  by  H.  M.  Lefeoy,  kt.a., 

F.B.S.,  F.Z.S.,  and  C.  S.  MiSEA,  B.A.     Price,  As.  6  or  7d.     {Out  of  print.) 
On  Flax  Dodder,  by  A.  Howaed,  m.a.,  a.e.o.s.,  f.l.s.     Price,  As.  4  or  6d.    {Out  of  print.) 
The  Making  and  Care    of    Lawns   in    India,    by    A.    Howaed,    m.a.,    a.e.c.s.,   f.l.s. 

Price,  As.  4  or  6d.    {Out  of  print.) 
Sugarcane  at   the   Partabgarh   Experiment   Station,  by    G.  Claeke,   f.i.c,  and  Khan 

Bahadurs.   M.   Hadi,   m.e.a.c,  m.e.a.s.     Price,  As.  6  or  6(^. 
The  Milling  and   Baking   Qualities  of  Indian  Wheats,   by  A.   Howabd,  m.a.,  a.e.c.s., 

F.L.8.,  and  Gabrielle  L.  C.  Howaed,  m.a.     Price,  As.  4  or  6d. 
Note  on  the  Extension  of  Cultivation  of  Fibre  Plants  in  India.     Price,  As.  6  or  8d. 
Second  Report  on  the  Fruit  Experiments  at  Pusa,  by  Albebt  Howabd,  m.a.,   a.e.c.s., 

P.L.8.     Price,  As.  6  or  Sd. 
The   Milling    and   Baking  Qualities   of  Indian  Wheats,  No.  2,  Some  new  Pusa  Selec- 
tions tested  in  1909,  by  A.  Howaed,  m.a.,  a.e.c.s.,  f.l.s.,  and  Gabeiellb  L.  C. 

Howaed,  m.a.    Price,  As.  6  or  8d. 
Report  on  the  outbreak  of  Blister  Blight  on  Tea  in  the  Darjeeljis  i 

by  W.  McRab,  m.a,,  b.Sc.     Price,  Re.  1  or  Is.  Qd. 
List  of  names  used  in  India  for  common  insects.     CompiU  '  •        i      Laboratory  of 

Imperial  Entomologist.     Price,  As.  12  or  la,  2d. 
Memorandum  on  Indian  Wheat  for  the  British  Market  by   Sir  James   Wilsox,      . 

Price,  As.  4  or  Qd. 
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No. 

9. 

No. 

10. 

No. 
No. 

11. 
12. 

No. 

13. 

No. 

14. 

No. 
No. 

IB. 

16. 

No.  17. 

No.  18. 
No.  19. 
No.  20. 


th 


BULL] 


ISUED  BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE,  PVSA- continued. 


No. 

24. 

No.  26. 

I          No. 

26. 

No. 

27. 

r        No. 

28. 

^          No. 
f          No. 

29. 
30. 

No.  21.    Memorandum  regarding  Leading  Eucalypts  suitable  for  India,  by  F.  Booth-Titokeb. 

Price,  As.  4  or  6d.     {Out  of  print.) 
No.  22.    The  Milling  and  Baking  Qualities  of  Indian  Wheats,  No.  3,  **  Some  new  Pusa   Hybrids 

tested  in  1910 "  by  Albeet   Howabd,  m.a.,  a.b.o.s.,  p.l.s.,  and  Gabeielib  L.   C. 

HowABD,  M.A.     Price,  As.  7  or  8d. 
No.  23.     Insecticides — Mixtures  and  Recipes  for  use  against  Insects  in  the  field,   the  orchard,  the 

garden  and  the  house,  by  H.  M.  Lefbot,  M.A.,  i.b.b.,  f.z.s.    Second  Edition,  revised 

and  enlarged  by    T.  Bainubigqe   Flbtcheb,   e.n.,  p.k.s.,  p.z.s.    Price,  As.  12  or 

1*.  2rf. 
The   Indian   Saltpetre    Industry,   by    J.    W.   Leathbe,    Ph.D.,   F.I.O.,  and  Jatindba 

Nath  Mitzeeji,  B.A.,  B.sc.    Prico,  As.  8  or  9d, 
Report    on    the    Flax    Experiments    conducted    at    Doorlah    in     1910-11   by    E.    M. 

Vandbkebkhove.    Price,  As.  6  or  7d. 
Note  on  the  Present  Position  of  Cotton  Investigation  in  India,  by  Bebnabd  Cotentbt, 

O.T.E.     Price,  As.  2  or  3d. 
Experiments  on  the  Cultivation  of  Sugarcane  at  the  Partabgarh  Experimental  Station, 

1909-11,  by  G.  Clabkb,  r.i.o. ;  H.  E.  Annett,  b.sc  j  and  Sted  Zamin  Htjssain,  b.a. 

Price,  As.  5  or  6d. 
The  Cultivation  of  Lac  in  the  plains  of  India,  by   C.   S.   Misba,  b.a.  (Second  Edition). 

Price,  As.  8  or  9d. 
Directions  for  the  cultivation  of  Eri  Silk.     (Revised  Edition.)     Price  As.  3  or  4i. 
Report  on   the  Flax  Experiments  conducted  at   Dooriah   during  the  year  1911-12,  by 

E.  M.   Vandekkbkhotb,    Price,  Ab.  1-6  or  2d. 
No.  31.     Wheat  Experiments  on  the  Botanical  Area,  Cawnpore,  and  their  bearing  on  Wheat   Culti- 
vation in  the  United  Provinces,   by  H.  Mabtin  Leake,  m.a.,  and  Ram  Peasad. 

Price,  As.  3  or  4d. 
No.  32.  A  Note  on  some  interesting  results  following  the  Internal  Administration  of  Arsenic   in 

Canker  and  other  diseases  of  the  foot  in  horses,  by  Major  J.  D.   E.   Holmes,  M.A., 

D.sc,  M.E.o.v.s.     Price,  As.  2  or  dd. 
No.  33.    Some  Aspects  of  the  Agricultural  Development  of  Bihar,  by  A.   Howaed,  m.a.,  a.e.c.s., 

p.L.s.     Price,  As.  4  or  5d. 
No.  34.     Diseases  of  Rice,  by  E.  J.  Bdtleb,  m.b.,  p.l.s.     Price,  As.  8  or  9d. 
No.  85.     Report  on  the  Flax  Experiments  conducted  at  Dooriah  during  the  year  1912-13,  by  E.  M. 

Vandekeekhotb.     Price,  As.  3  or  4id. 
No.  86.    Note  on  the  M'Fadyean    Staining  Reaction  for  Anthrax  Bacilli,  by   Major  J.  D.  E. 

Holmes,  m.a.,  d.sc,  m.e.c.v.s.    Price,  As.  4  or  6d. 
No.  37.    Notes  on  Experiments  with  Sugarcane  at  Sabour,  by  C.  Somees  Tatloe,  b.a. 

As.  2  or  Sd. 
No.  38.    Disintegration  of  Rice  Grains  by  means  of   Alkali,  by  F.  J.  Waeth,   m.Sc,  and  D.   B. 

Daeabsett,  B.sc.    Price,  As.  6  or  7d. 
No.  39.    Instructions  for  roaring  Mulberry  Silk-Worms,  by  M.  N.  De.     Price,  As.  4  or  5d, 
No.  40.   Green  manuring  Experiment,  J  912-13,  by  C.  M.  Hutchinson,  m.a.  e.b.,  and  S.  Milliqan, 

M.A.,  B.sc.     Price,  As.  4  or  5d. 
No.  41.   The  use  of  Sweet  jowar  {Sorghum  Sp.)  as  a  source  of  Commercial  Sugar  or  as  fodder  and 

the  variation  in  composition  of  the  crop   during  growth,   by   H.  E.  Annett,  b.sc 

p.i.c,  r.c.s.,  M.S.E.A.O.    As.  2  or  M. 
No.  42.   Notes  on  Cane  Crushing  in  the  United  Provinces,  by  G.   Clabkb,    fi.c,    Naib  HusSAiy 

and  S.  C.  Baneejke,  assisted  by  Lakshmi  Shankee.     As.  2  or  Zd. 
No.  43.  A  Note  on  the  EfEect  of  Heat  on  the  Rinderpest    Immune  Bodies,  by  Major   J.  D.  E, 

Holmes,  c.i.e.,  m.a.,  d.sc,  m.e.c.v.s.    As.  2  or  Zd. 


Price, 


BOOKS. 


"  Indian  Insect  Pests/*  by    H.  M.  Lepbot,  m.a.,  f.e.s.,   p.z.8.    Price,  R«.  1-8.     {Out  of 

print.) 
"Indian  Insect  Life"  by  H.  M.  Lepeot,  m.a.,  p.e.s.,  p.z.s.  j  and  F.  M.  Howlbtt, B.A., 

pp.  786.     Price,  Rs.  20  or  30*. 
"  Wlieat  in  India '»  by  A.  Howaed,  m.a.,  a.e.o.b.,  p.l.s.,  and  Gabeibllb  L.  C.  Howaed, 

M.A.,  pp.  288.     Price,  Rs.  5  or  7<.  6rf. 
*'  A  Description  of  the  Imperial   Bacteriological  Laboratory,  Muktesar :   its  Work  and 

Products"  by  Major  J,  D.  E.  Holmes,  m.a.,  d.sc, m.e.c.v.s.    Price,  As.  8  or  9d, 


[nil 


